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® Stabilbad phaimaeeutlcal eompositlone eomprl^ an HMG-CoA iwtuetase Inhibitor compound. 

^n'^ Phamwcwjtical dosage fomi comprising an HM&CoA reductase inhibitor compound eo 
fluvMtehn sodium. Is disclosed which is stablized agaimft pH^laled degSnT^ dijfe 
^Mfflng^medium capable of imparting a pH of at least 8 to an aqueous 32? « dSeStan the 
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The present invention rdates to a pharmaceutical composttion oompilsing a pH sensitive medicament, 
which has enhanced storage stability. 

Certain HI\flG-CoA reductase compounds, Ija. choiesteroi biosynthesis Inhlbltore. are useful in the treat- 
ment of hypernpoproteinemia and atherosclerosis, which are compounds of the formula 

OB OH 
I I 

R - X . CH . Cfla . CH . CHa - COOM t 



wtierein 

R is an organic radical, 

X H ^H=CH., preferably (E}-CH=CH-, and 

M isaphysidoglcally acceptable cation, sudi as an allcali metal cation orammort^^^ preferably sodium 
or potassium, and espedaily sodium, 

are extremely auacepOble to degradation at pH below aboute. An example of suchacom^ 

compound having the USAN designation fluvastatin sodium (hereinafter fluvastallnl. of the chemical deslo- 

nation: ^ 

R%SMEH±^7-|3^4.fluorophenyiH-{lHnethyl^lhyl)-1H.|ndol-2^^ add, sodium 

salt, [see European Patent Application EP-A-114027]. 

For example, we have found the degradation kinetics of fluvastatin in aqueous solution at various oH are 
as IMustidted below: 



% fluvastatin remaining at ST't: 



pH 


after 1 hour 


afler24hre 


7.8 


98.3 


98.0 


6.0 


99.8 


97.1 


4.0 


86.7 


25.2 


1.0 


10.9 


0 



The above-indicated instability of fluvastatin and related HMG-CoA reductase compounds we believe is 
due to the extreme lability of the p. Wiydrcny groups on the heptenolc add chain and the presence of the 
double bond, such that at neutral to acidic pH. the compounds readily undergo elimination or isomerlzation or 
oxidation readlona Id form conjugated unsaturated aromatic compounds, as wdl as the threo isomer, the cor- 
responding iadones, and other degradation products. 

In order to achieve marketable dosage forms comprising such a compound, it is essenUal to adeauately 
proted ft against pH-related destabflizatton. 

Addittonally. the heat and light sensitivity as well as hygroscopidty of the subjed compounds impose par- 
ticular requirements in the manufacture and storage of pharmaceutical dosage forms. 

We have surprisingly been able to prepare such composittons having extended periods of storage stabfllty 
e^ whereby at least about 95% of the initial amount of the drug is adhre after 2 years at ♦25»C and +30«C 
and for tonger perkxte. 

Composlttons of the inventfon on oral administration can provide rapid and essentially complete Intestlnai 
absorptton of drug aubstanoe. 

It is a further advantage that the stabilized compositkms of the Inventton can be readily prepared by aqu- 
eous or other advent-based techniques, e^ wet granulation. 

In one asped the present invention provides a pharmaceutical composiUon comprising an HMG-CoAoom- 
pound of the fbrmula 
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OH OH 

I I 

R-X-CH-CH, - CB-CH, - COOM I 

«vhereln 

R is an organic iBdical, 
Xis-CH=CH-. and 

M is a pliysiologically aooeptaUe cation, and an alkaline medium capable of imparting a pH of at least 
8 to an aqueous solution or disperebn of the composition. 

Ttte compositions oomprise the drug 6ut>slance and an 'aikaline medium,* said alkaline medium being ea- 
palile of stabOizing the composWon by imparting apHofolleastStoan aqueous solution or dispeishm oftha 
oompositton. Prefetably the oompounds of formula I and the alkaline medium are in IntlRiato contacting a8so> 
datkm in tiw composilion to adiieve optimal stabOHy of the medicamenL 

The resulting composltton has been ftound to pravMe an extended storage life of the compounds of formula 
I. oven In the presence of moisture ortwhen such oomposltkms MditionaHy comprise otherwise potentially re- 
active exciplents, such as lactose. The stabOity of the drug substance in compositfons of the Imrenthm can be 
at least 95%. and is ^icaUy between 98% and 99%, after 18 months at ZS'C.. and for even longer periods. 

The term 'alkaline mediumr or 'base'employad herein shall refer to one ormore pharmaceutically accept- 
able substances capable of Imparting a pH of at least 8. and pr^erably at least 9. and up to about pH 10 to 
an aqueous solutkm or dispereion of the oompositton of the inventton. More particulariy. the alkaline medium 
aeates a 'miao-pH' of at least 6 around the particles of the composition when water Is adsorbed thereon or 
when water is added In small amounts to the composttkMi. The alkaHne medium shouM otherwtee be Inert to 
the oompounds of formula I. TDe pH may be determined by taking a unit dosage of the oonlposltton containing 
e.9. 20 mg of fluvastatin ortheequhralant amount of amrther compound falling under (brnuda I and dtspereina 
ordissolving the composition in 10 to 100 ml of water. 

The pharmaceutically acceptable alkaline substencets) which comprise the alkaline medium may raiige 
nom water-soluble to spsringly soluble to essentially water-insoluble. 

Examples of water-soluble alkaline substancea capable of Inparting the requisite basidty bidude certain 
pharmaoeuttoally aooeptaUe inorganic carbonate edts such as eodium or potasshim cart>onate. sodium bicar- 
bonate, or potassium hydregen eartwnate; phosphate salts selected from, e^ anhydrous sodium, potasshim 
or calcwm dibasic phosphate, or trisodium phosphate; as well as alkali metal hydraxMes such as sodium, po- 
tassium, or lithium hydroxWe; and m&lures of the foregoing. 

An example of a stabflizad oompositton according to the inventton may oomprise: 0.5 to 60 wt% (weight 
%), ^Icatty 0.5 to 40 wt%, drug substance (e^ fluvaslatiii): and 0.1 to 35 wt%. preferably 1-15 wt% of 
soluble carbonate oonqwund. for example, selected finom sodium Ucariionate. sodium carbonate and mixtures 
thereof. 

Examples of water-insoluble or sparingly soluble alkaline substances also potentially useful to conmrise 
the stabaizing alkaline medium In the composittons comprise compounds commonly employed in antacM fbr- 
inulations (e^ magnesium oxide, hydroxide or cartionate: magnesium hydrogen cartionate: aluminum or cal- 
dumhydroxWeorcart»onate:composlteahmtfnum<i«gne8lumcompou 

«lroxide): as wea as pharmaceutically acoepteUesalto of phosphoric add such as Wbasiccdcium phosphate: 
and nuxtuies thereof. 

Of the above-mentioned alkaline substances, the "pharmaceutically acceptable cartionate salta • by which 
IS meant pharmaoeuttoally acceptable Inorganic eartwnate and bicartionate salts, ajt, sodhmt carbonate, so- 
dium bicarbonate, calcfcmi eartwnate. and mbdures thereof, have been found partfcuiarly effective to comprise 
the alkaline medium. 

Composittons also having partteularly attractive storage stabQity comprise, as an alkallna medium, both 
a water-soluble alkaline exdplent and a water-insolubte or sparingly soluble alkaline exdplent 

For example, eubstantial Improvements in stabOity and other edvanlages have been achieved by employ- 
tog an alkallna medium comprising a water-soluble eartwnate salt and a water-insoluble eartwnate salt, espe- 
ctaUy, the combtaatton of eodium bicartwnate (or eartwnate) with calcium eartwnate. 

Sodium bteartwnato advantageously serves to neutralize addto groups in the oompositton in the presence 
of moisture whidi may adsort> onto partides of the oompositton during storage. The caldum eartwnate exerts 
a t)uffenng action In the stored composltton. without epparent effect on drug release upon Ingestion, it has 
fur her been found that the eartwnate satts suffidently stabfllze the drug substance sudi that convenUonal 
water-based preparative tedinkiuea, ej|. trftairetton with water or wet granulatton. can be utlb»d to prepare 
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stabilized oompositlons of the invention. 

The caldum caitonate can be a precipitated or ground material, but is preferably precipitated. 

The alkaline medium wfll be present in the contpoattlona In an amount sufficient to impart a pH of e.g. at 
least 8, and preferably at least 9. and as high as pH 10, to an aqueous solution or dlspeielon of the composition. 
In general, the compositions of the invention comprise from about 0.1 to 60 wL% (typically, 0.5 to 40 wt%) 
*ug substance; and from about 0.1 to 60 wt%. preferably 20 to 35 wt%. alkaline medium. 

The amount of a partlcutarstabflizing excipient to be employed will depend to some extent on the intended 
manufacturing process. In compositions to be tableted. for example, calcium carbonate should not exceed an 
amount which can be conveniently subjected to compression, and wOl generally be used in combination with 
a more readily compressibia alkaline substance, gfl., sodium bteartxmate. On the other hand, capsule dosage 
forms may comprise higherlevelsof poorly compressible exdplenfs. provided that the overall oompositkin re- 
mains sufficiently free-flowing and processIUe. 

A solid unit dosage oompositton may have the raUo of water soluble cartjonate to insoluble cartKmate from 
e.g. 1:40 to 2:1. 

An exemplary tablet of the invention may comprise about2:1 to 1:2 by weight caelum cart)onate to sodium 
bteartranate. A capsule compositfon may comprise these exdplenls in a ratk> of, Ibr example. 25:1 to 35-1 bv 
weight *. 

In addition to the drug substance and alkaline medium, a filler is also generally employed In the compo- 
sitk)ns to Impart processabaity. Potentially suitable fOler materials are wefl-known to the arlteee, m,, Remlng. 
tDn'sPharmaceuticalSdences,16thEd.(1990),MackPublishingCa,Easfe^ 

lactose and other cartKihydiates, pregelatinized starch, e^, starch 1500R (Cdorcon Corp.). corn starch di- 
calcium phosphate, cellulose, microcrystalline oenulose. sugare. sodium chloride, end mbclures thereof of 
which lactose, microcrystalline cellulose, pregelatinized starch, and mbdures thereof, are preferred. 

Owing to its superior disintegration and compression properties, microcrystalline cellulose (AvIceiR FMC 
Coip.), and mixtures comprising microcrystalline cellulose and one or more addftkxial f Olere, m,, pregelaUn- 
ized atarch, are partteuiarly useftil. -a- r « 

The total f Uler is present In the compositions In an amount of about 1 to 65 wL%, based on the total conv 
position. 

Other ingredients which may be tncorporated Into the compositions to facilitate processing and/or provMe 
enhanced properties of the product dosage form, include wefl-known tableting bindere (e^ gelatin, sugare 
natural and synthetic gums, such ascariraxymethylcelMose. methylceiyose, polyvlnylpyrnriidone hydrojw^ 
propylmethyl. cellulose), microcrystalline ceUulose, and mbctures of the foregoing): disintegrants (e!a, cross- 
linked cartxixymethyf- cellulose, croscarmelose. crospovidone, sodium starch glycdate), lubricants (e^ mag- 
nesium stearate. hydrogenated vegetable ofl. carnauba wax and the like); flow agents (e^, sflicon dioxide) 
anti-adherents or glidants (afl,. talc) as well as sweeteners, coloring mediums (e^. iron oxide, aluminum 
lakes), flavoring mediums, anttoxMante. etc. Selection of a parUcular ingredient or Ingredients and theamounts 
used wiU be readily determinable by one sknied In the art by reference to standafd procedures and practices 
for preparing tebleted or encapsulated or other dosage forms. In general, an effective amoufit of a tableting 
binder wiO comprise about 1 to 10 wL%. and preferably 1 to S wL%; anti-adherents or glidante. about 1 to 10 
wt%; disintegrants. about 1 to 5 wt%. and lubricants, about 0.1 to 2 wt%. based on the total composition 

Such compositions may be formulated by known means to provide standard unitary oral dosages of conv 
pound, e^ 5 mg, 10 mg, 20 mg, 40 mg. eto., in the form of capsules. taUete, pellete, eta 

Entericf llm coating materials may optfonafly be applied to oral tablets, peflets or capsules to protect against 
Femataire degradatton of the drug substance by gastric acM prior to reaching the intestinal absorption site. 
Examples of such materials are well-known and include hydroxypropylmethylceaulose phthalate. cellulose 
acetate phthalate. polyvinyl acetate phthalate. methylceltulose phthalate. copolymerized methacrylic 
acld/methaayllc acid methyl estera (afl.. Eudraglt«. Rohm Pharma), The enteric coating is preferably applied 
to result in about a 5 to 12, preferably 8 to 10. weight percent increase of the capsule, pellet or tablet core 

Tableted compositkms of the Inventton are desirably coated to protect against moisture and light discolor- 
ation. and to mask the bitter taste of the drug. Ether the enteric coating may contain opacinere and ook>ranta 
or a conventional opaque f Bm coating may be applied to the tablet core, optionally after it has been coated 
with an enteric substance. 'vwawu 

Examples of suitable film formere in film coating formulations to be applied to compositio 
comprise, sjb polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, hydrophOic polymers such as hy- 
droxypropylcellulose, hydroxymethylcellulpse. and hydroxypropylmethylcellutose or the like, of which hydrox- 
ypropylmet^^^^ ^^^^'^ ^'^"^^ ) ^ P^^^'^^- Hydrophobic f nnvformen; which 

may bo applied using an oiganic solvent vehicle comprise, Ibr example, ethyl celKitose. cellulose acetate pdv- 
vinyl alcohol-maleic anhydride copolymere. etc owi«w.P«y 
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The film coating may be genefdly applied to achieve a we^ht incraase of the peflet or core or tablet of 
about 1 to 10 wt%. and preferably about 2 to 6 wt%. 

Other Gonventhinal enteric or flm coating formulation ingredientB include plastieizere. §A, pdyathylene 
glycd (e^polyethj^eneglycol 6000). Methyldtrato. diethyl phthalate. propylene glycol, glycerin, butyl phtha- 
lata In conventional amounts, as weQ as the above^ntlom>d opacifleis such as titanium dioxide, and cdo- 
rants, e^ iron oxide, aluminum lakes, etc. 

The entoricor f Smooatings can be applied by conventional techniques in a suitable coating pan orf luidized 
bed apparatajs using water and/or conventional organic solvents (e^. methyl alcohol, ethyl aloohoi. Isopropyl 
alcohoO. tetones (acetone, ethylmethyl ketone), chlorimtfed hydrocarbons (methylene chloride, dk^loran 
etnane). etc. 

A composition according to the Invention compibes the following fm weight percent based on the total 
oomposltion)! 

0.1 to60wt%(typically0.5to40wt%)compound(afl,.fluvastatin).0.1 to 60 wt% alkaline medium (eg 
carboneto salts), and 1 to 6Swt% filler (e^a^microcrystalline cellulose). «"» meawm (feg,. 

T^T^^^IT^"^*^ eomprlsaa (to weight percent based on the total composition): 
bonato salts), and 10 to 65 wL% filler (e^ microaystalline cellulose). 

taJ^si^^'' * "mposWon acoording to the fawentlon comprises (in weight percent based on the 

hi 2^ *^*;n*"! ^l^steHn). 5 to 40 wt% calcium carbonate. 0.5 to 20 wt% sodium 

bicarbonate, and 10 to 65 wL% filer (ej^microcrystalilnecelhitoso). ««.7»wwium 
the tawSj^kHr^" «»npo8ltlon accontlng to the imrention comprises (In weight pen»»nt based on 

0.5 to 10 vA% sodium bicaitonate. and 20 to 35 wL% microcrystanine ceOulose. and optional additional fZ^ 
(Si, pregelatinizad starch) in an amount of IS to 30 wt% "wnionai inier 

theSL'SlSL^r):''""*^ 

05 to 60 WL% drug compound (e^ fluvastetin), 5 to 20 wt% calcium carbonate. 5 to 20 wL% sodium 
bicarbonate, and 50 to 65 wt% microcrystalline cellulose. »«». a w .oj %w.% sodium 

^TJestebnized compositions of the invention may be prepared by various techniques ami manutactoring 
processes geneially known to the art • «« «~ HWHuiuwunnB 

Into * ^ a""*""* -nedium be brDught 

fctob^oontec«|H,a»oda^ 

23^ ^^^^Jf^"*^ addition of filler and remaining exciplents). foltowed by a compiistenMep 
achieve the desired Intimate contacting. w..vi»w»n smp. can 

„,«f«^*''*«;.!L**'*!!" ''!'^ formutetions. an aqueous or other advent-based preparative process Is 
preferably utilbed.when.by the drug substance and alkaline 

SlfS^ 1^ "^'""^ -"Mine 8ubstan« to iSlte aJ 

? "y^^^'fy '^"^^ """^ttivity of HMG-CoA reductase Inhibitor compounds sud, 

dCi"^bV^^rSqr'•'"*"^^"'^"•^^ 
irn^rtottar^^^^^^ 

ih« IDI"?*!! «°'*«"'-'««««« P«««« which can assist subsequent drying to a fluldized bed 
^1 ""^ known techniques, i.e blended to thrnSl 

toned State, together with an amount of the Alter material. The thus-formed gLu Ie7after drvtoo «?*T!ln 
combined withany remaining fllerandotherset.asidea.e^btod«..lu^^^^^ 

encapsulated, or otherwise shaped into a dosage form. «nereiore oe Ubteted. 

It is Important to order to achieve extended shelf life of the composittons that the oaittotes Draoand bv 
hturauonorwetflnmulationorotheraqueous-basedp,ocassbesu^ 

tossondrynfl(L.O.O.)ofm>t8reaterthan3%.«Hfp«fereblynot8reatorthan2% - 

lH? Pertormed by tray drying or to a fluldized bed. preferably the latter Orvlno is Ivo. 

IcaBy performed at about 50*C. tolet temperature, end below 50% RH ^""^ "^"^ » 
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the drug substance generally being screened first and then Uended with the screened exclpients. Addlttonally. 
the dried partWes or gramiles are passed thioughl8to20inesh screen tor properblendlnowiththo set asld^ 

Compositlon3tot>etatjletedaretypleallypa88adthrouflhsmaner8creen.Mi.24me8^bst^ 
bined with a lubricant and sul4ectad to compression: and this screening step generally requires an additional 
J^f^' *** t>attkim or granules obtained by trituration or grandaUon are dried to an LOX) 

of 6-8%. then passed through 12 to 14 mesh screen, and then redryed to an L0.0. of 2-3%. 

In an alternative preparative procedure to the above^escribsd trituraUon or wet granulation techniques 
the drug substance and the allodlne stabOlzing medium can be co4yophreed. le, (reezeKfried. Item aqueou^ 
solution, advantageously as a step in sttu of the drug manufacturing process, 

Asexemplified In U.S.Patertrto.4.739.073. which Is Incorporated byreferenceherein.fluvM^^^ 
as well as the sodium salts or other pharmaceutlcaliy acceptable salts of other HMG^reductaso inhibHo^ 
oompoundsof the Invention. Is typically prepared by hydralyzing the corresponding ester compound with. ejL. 
sodluin hydroxide in ethanot solution. The ethanol or other organic phase is then evaporated and water is 
ed to the remaining drug^xuitaining phase to form an aqueous solution firan which (generaly after exbaction 
with an organto solvenQ. the HMG-CoAreductase inMbllor compound b recovered by lyophillzation. 

It has been found that a water-soluble stabflizing Madtoe substance such as sodium carbonate or bicar- 
bonala or other alkaline medium, can be added in sibLlo the abov(Hlesciibed aqueous phase comprising the 
nuvastatin or other HMG-CoA reductase inhibitor compound, and upon subjecting this aqueous phase to a 

^^"^^^.^7^"^' *^ **" comprising the drug compound aMyophOized with 

the added aliwine substance. 

contacting of the drug and stabilizer can thereby be achieved, to the extent that stable com- 
"^^ *>'«»«mP<e.*oni the drug and sodium carbonate in a weight ratio 

of about 0:1 0 100:1. For example, a co-iyophDIzed composition of the InvenOon ocmpitsing as low as 0.1% 
by weight sodium carbomite has been found effective to provide a highly stebUized drug composition. 

Lyophltottonlscarrtedoutbyoom«mth^ 
of the soluuon from room temperature to below freezing, fypicaliy down to in the range of about .45«C.. and 
applying a high vacuum, In the range of ebout 3 mm Hg or less, and thereafter raising the temperature 
to at or above room temperature, to result in vaporization of the aqueous solvent The recovered particles are 
esMnaally free of solvent, and optimally comprise a substentially homogeneous mixtere of the drug and ata- 

The obteined partides can then be combined with other excipients. e^.. flOer. binder, hibricant. etc. 
The rainposiUons of the immntlon. obtained by any of the above techniques, can be formed Into a dosage 
form by techniques and procedures weH-lmown to the art. afl, teblating. encapsulalion. pelleting, moldhig. 

itepSSmSrtel"^"''*'*'^""'"'^ 

?uX(Ci'.^^lm."'^'^^^ 

It is important for achieving optimal stabHily of the (brmutation that the enteric and/or f flm ooated dosaoe 
form be dried to a moislure content which is notgreaterthan 4% and preferably not greater than 3% 

Induced oxidation as well as moisture contamination. 

Capsules and taUete prepared ttom the oompcisitlons of the invention have been found to have an aUrac- 
live Storage Stability. * 

- H.o?f '^"^"^ ^'^ ^"^'^ tebtete orcapsules of the imenUon have 

a dlslntegre Ion thne of about 10 to 30 minutes. Enteric ooated taUete or capsules have a dlslmegratlon time 
In general of about 30 minutes to about 6 houre. >nw8rawn«me 

InaddlHon to (xwiposltlons comprising fluvastatin sodium, the pre^^^ 
Pj»H«,s compn8.ng other HMG-CoAreductase Jnhlbitorcompoundsof formula i herein. Said compounds are 
T^f u f "^"^ cowmoriy assigned patonte. published patent applicatiQns and pubHcatlomi 
which are aU hereby incorporated herein by reference: 

!S2iP- j^T**): States Patente 5,001.255 (R. Indenyl and ierlvatives ihereoi); 

a™i JmJ S; ^rrt . ^"^^^ 4.851.427 (R= pyrralyl and derivatives thereof); 4.755.606 

S'679 R-'riJildiJS'^^^^ "T^' ^'""'"'^ Py«otopyridInyl and derivatives thereof 
4.804.679 (R-naphthyl and dertvative8thereoO:4.876,2i»(R=cydohexyl and derivath«sther»oO:4.829M^^ 
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(R= thienyl and deiivatives theiBof): 4.927351 (R= liiryl and deiivativas thereof): 4.588.715 (R= phenylsnyl 
and derivatives thefeof): and F.G. Kattiawala. t/ledidnaJ Research ReWews. Vbi. 11 (2). p.121.146 (1991) 

Furthercompound3offbrmulalaredl8dosade.gJnEP.A^ 

^ ^1^^ 5.02S.708 and 4.868.185 (R« pyrimldinyl end derivatives Ihereooi 

. . ii^L f 1: i W'*'"'^ *«• <««*«tlve9 thereof): EPVV^^ 78 (R= pyriolyl or derivatives thereof): and 
UnitsdSla«B8Patent5.013.749(R=imidaa»lylandderivative8thereoO. 

Compounds suitable as active Ingredients In the compositions are those, wherein R is selected fiom in- 
ddyl. pynmldinyl. indenyl. pyrazolyl. pyrrolyl. imldaiolyl. indolizinyl. pyriolopyridlne. pyrazolopyridine. quinoli. 
nyj. phen)dsiylphenyl. naphthyl. cydohexyl. phenylthienyl. phenyifiiryl and pyridazinyl radical and derivatives 

radicals and derivatives thereof and Xb(E)-CH^H-. 

Specific examples of compounds disclosed In the above publications, which are HMG-CoA reductase 
compounds suitable to be employed as the drug active agent in the compositions of the invention, comprise 
the folloviring sodium salts, or other pharmaceutically acceptable salts: 

tenoic add^im St""^*^^^"^ 
add ^illj^^^'*^*"*''**"^''^^ 

3R.5S^E)-7<^4fluoropheny1).HlHnet»nrlethyl).|ndolidn.2-yl}^,M^^ add, sodium 

3R.5S^E>74H4fluorophanyl>.2Kl4netMelhyl)Kpiinolift*yl^ add, sodium 

nolo a«S'!S£l^»£*'^'**^'^^"^^ 

^ J^^>-'^*j'^"'«*»Ph«nyO*<l-n'«»y<etM)-3Hnethyl-1H.py^ I3.4-blpyridln-5-yn.3.SKllhy- 

dRu^^eptenoic acid, sodium salt: i • •-o-yiro.a-oiny 

acld.sSS^r ''^'"'^^ 
6.hep.e'i^'sJ5£i^r^ 

tonoic S^tsiji^iir'^*"'^^^'^^"^ 

dium 8J2^'^**^^^'^^^*""'*"'*^2-<^-^*''y'«**^>^^ add. so. 

Wepte'SS^iL^X""*"''''^^'"^^^ 
C-heptSc'^^^^iX''^**'^'*''^^^ 

salt add, sodium 

dium JJ'^^^'**^^""'^*'^'"'*^^"^*^''*"^'-^^'''""'"-^^ so- 
sodium^!^^^'^*^^""'^'*^''*'^"^^^*'''^^'''*'^"^'^*"^^^ 
add, aSllltir^^^ 

ndcadJIShiSS''"*^'^*^"*''"'''""'^''^^^^^ 

acid.sSlIStllt^^'^'''^^*'""™''''''^^^'''''^^^^ 

erythro-{±).(E)-3.5^lhydroj«y-9.9-diphanyl-6.8-nonadlenoic add,sodium salt: 
add. eSj^^St^^'^**'*'''"^^ 

sodium^^r^^^"^'"'^*^^'^^'^^'^''*'**'^^'*'^^ 
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3a5SKE)-744K44luoraphefvlK6-Ws(1-methyleth^ 
heptenoic add, sodium salt; 

6i7throKtHEH^4-fluoi<H>heiiyl).2^l4nethytel^^ 
acid, sodium salt; 

erythraK±HE^I2-(4-fluorophenylHA8.6-te1ramethy|.cydohaxen-1-yl^3,^ 
acid, sodium salt; 

erythroK±HE)-7H4-(4-ffuoroph8nyl)-2<ydopropyl-qu!noIli^ acid, so- 

dium salt: and 

eryttii^(±HE^7K4-(4-fluorophenyl)-2^lHn8thylotliyI)-^ add, 
sodium salt 

Tho compounds of formula I are HMG-CoA reductase Inhibitors. La. cholesterol t>iosynthesis inhlbltora, 
and, theretbie, they are uselid for the treatment of hyperlipoproteinemia and atherosderosis aa disdosed In 
the aforementioned patents, put>ll8hed applteatbns and publications which have been Inoorporeted by refer- 
ence. 

The foUowIng Examples are intended to iSustrate the biventibn In various of its embodiments without being 
limitative In any way thereof. 

Example 1 

A20 mg No. 3 size oral fluvastatin capsule is prepared comprising the following formulation: 
Table 1 

Ingredient Amount (ing) 



fluvastatin 21.06 

calcium carbonate » USF' 62.84 

sodium bicarbonate, USP 2.00 
microcrystalline cellulose, NF<> 23.35 

pregelatinized starch, NP« 20,95 

purified water, USP q.s«* 

set-asides : 

microcrystalline cellulose 33.88 

pregelatinized starch 20.95 

talc, USP 9«43 

magnesium stearate, NF 1,05 



• heavy, precipitated 
^ Avicel, PH 102, PMC Corp. 
« Starch 1500, Colorcon Corp. 
removed during processing 



(a) The fluvastatin. 2 mg sodium bicarbonate. e2.84 mg caldum carbonate, 23.35 mg microcrystaNlne eel- 
lulose, and 20.95 mg pregelatinized starch, are mUed for five minutes and the mbdure Is passed through 
a 40 mesh screen and blended for another three minutes. 

(b) Water is added to the mixture, whBe blending for about four minutes, to form a wet granulation. 

(c) The wet granulation Is dried In a fluid bed dryer at 50»C inlet temperature to an LO.D. of 1.59%. 

8 
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(d) The dried granules are passed through a 20 mesh screen and blended with the micfocrystalllne cel- 
lulose and pregelatfnized starch set-asides for about ten minutes. Talc and magnesium stearate (each pre- 
acreened on eo mesh bolting doth) are added to the mixture whQe blending for about S mbiutea. 

The resulting composition has an LO.D. of 2.65%. 
5 A disperelon of the composition In 10-100 nd. of water has a pH of 10. 

(e) A blue opaque capsule te f Qled with the composition and polished manually with salt 

The capsule meets a dissolution specification of 75% in 30 minutes by the USP paddle method 
The drug Is found to be 99% Intact after 18 months at 30"C in a Itght protected, moisture-resistant envu^ 
onment 

fO 

EKampte 2 

In the same manner as described in Example 1. 40 mg double-sized No. 3 capsules are prepared employ- 
ing twice the amounts of ingredients indicated in Table 1. 

fS 

Example 3 

In the same manner as described in Example 1 . 10 mg No. 3 fkivastatin capsules are prepared except 
that an additional 10 mg of microaystalline cellulose is utilized. 

Example 4 

A 20 mg oral fluvastatin tablet Is prepared comprising the following fbrmulatkm: 

Ingredient (ng) 





Eluvastatin 


21.06 


3S 


calcium carbonate t USP 


25.00 




sodium bicarbonate, USP 


25,00 




microcrystalline cellulose , NF<* 


118.94 


40 


croscarmellose sodium, NFe 


3.00 




polyvinylpyrrolidone, USP' 


6.00 




maKnesiura stearate, NP 


1.00 




purified vater, USP 


q.s.* 



45 



^ Avicel PH 101 (PMC Corp.) 

• Ac-Di-Sol (PMC Corp.) 

' Kollidon 30 (BASF Corp. ) 

* removed during processing 

(a) The fluvastatin, calcium carbonate, sodium bicaiboiiate, microcrystalline cellulose, polyvinyl pyrrdk 
done, and croscarmellose sodium, are each passed through a 40 mesh screen, and then combined and 
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mUed for 3 minutes, and the resulting mixture Is passed through a 40 mesh screen, and mixing is continued 
for 2 minutes* 

(b) Water Is added to the resulting mixture, while blending for about 5 minutes to form a wet granulation. 

(c) The gianiriation is dried in a fluid bed dryer with inlet temperature of 5p-C until LO.D. of the granules 
is 6 to a%. The granules are passed through a 14 mesh screen and redrled untfl LO.D. is not greater than 
2.5%. The dried granules are passed through a 24 mesh screen, and blended for three minutes. 

(d) Magnesium stearate. passed through a 60 mesh bolting doth, is blended into the mbcture for fh^e min- 
utes. 

The resulting composition has an LO.0. of not greater than 2%. 
A dispersion of the composition In 10-100 ml of %vater has a pH of 10. 

(e) The resulting light yellow colored oomposltion is tabteted using an 8mm punch, to form a 200 mg tablet 
core. 

(0 A hydroxypropytmethytceliulose film coating formulation, Opadry YellowT YS-1-6347-G, Cdoroon 
Corp. (10% aqueous suspension). Is applied to the tablet core In a fluidlzed bed with an Inlet temperature 
aet at 70-75«C, to result in a 5-6 % tablet weight gain. 

The resulting teUet meete a dissolution specification of 75% in 30 minutes by the USP paddle method 
The drug is found to be 00% Intoct after 18 months at 30<^ in a light protected, moistore-resistent envlr- 
onmenL 



Examples 

In the same manner as described in Example 4. 40 mg fluvastetin tabtots are prepared wherein the ingre- 
diente of the tablet core are present In twioe the amounte Indicated In Example 4, 

ExaropleO 

In the same manner as described In Example 4, 10 mg fluvastetin tablete are prepared wherein the ingre- 
diente of the tablet core are present In half the amounte indicated in Example 4. 

Example 7 

Afluvastetin tablet core or capsute prepared as described in any one of the above Examples ts coated in 
a f luldized bed at a bed temperature of SO-SO'C. inlet temperature of SO^-C, and a relative humidity of less 
than 60% with an enteric coating formulation comprising EudregitR (Rohm Pharma) or. alternatively, hydrox- 
ypropylmethylceliutose phthalate. to result in a weight peroent Increase of about 5-12 %. 

Example 8 

Acomposltlon acooidlng to the invention Is prepared as described In any one of the above Examples which 

comp^8es3R.5SKE^7^4-(4.fluorophenylHH1-methylethyl^2Hlimethylamino.pyrin^ 
8-heptenoic acid, sodium salt, as the active agent 

Example g 

A composition according to the Invention Is prepared as described In any one of the above Examples which 
comprises erythro-(±HEK-I3-(4-fluorophenylHpiro[cydopentene-1.1^1E-lndenh2W^ 
heptonolc acid, sodium salt as the active agent 



Claims 

1. A pharmaceutical composition comprising an HMG-CoA compound of the formula 

Oa OH 

I f 

R - X - CH - CH, - CH - CH, - COOM i 
10 
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%irherein 

R is an organic radical. 
Xi3-CH=CH-.and 

M Is a piiysiologicaily acceptable cation, and an alicalino mediufn capable of imparting a pH of at 
5 least 8 to an aqueous solution or dispersion of the composition. 

2. A pharmaceutical composition comprising a compound of formula 1 as defined in dalm 1 in intimate as- 
sociation with at least one cafbonate. 

1^ 3. Apharmaoeutlcal composition comprising fluvastatin sodium and a phamnaceutically acceptable alkaline 
medium capable of imparting a pH of at least 8 to an aqueous solution or dtsperalon of the composition. 

4. A pharmaceutical composition according to daim 2 wherein the carbonalBS are a mbdiffa of a water solu- 
ble carbonate and a water insoluble or sparingly soluble cart)onate. 

5. A oompoisition acooidlng to claim 3 wherein the alkaline medium is selected from sodium caitonate. so- 
dium btearbonate. caldum carbonate and mfadures thereof. 

8. A pharmaoeutteal compositkin comprising fluvastatin sodium. (1) calcium carbonate and (ii) sodium car- 
bonate or sodkim bicarbonate. 

20 . 

7. A pharmaceutical composition according to daim 6 wherein the ratto of water soluble carbonate to water 
insoluble or sparingly soluble carbonate is from 1:40 to 2:1. 

8. A composition according to daim 1 which comprises 0.5 to 60 wt% HMG-CoA reductase compound. 0.5 
25 to 40 wt% caldum carbonate. 0.5 to 20 wL% sodium btearbonate. and 10 to 65 wL% mterocrystalline cef- 

lulose. 

9. A compositk)n acoording to any preceding damn in solid unit dosage form. . 

^ 10. An oral pharmaceutical composition in the form of a capsule for delKrering fluvastatin sodium whfeh com- 
prises 0.5 to 60 wt. % of fluvastatin sodium, 
25 to 40 wt % of caldum carbonate. 
0.5 to 10 wL % of aodlum bicaibonate, and 
20 lo 35 wt % of mtorocrystalline ceHutose. 

^ 11. An oral pharmaceutical composition in the form of a taUetfor delivering and HI^G-CoAreductase inhibitor 

compound which comprises 

0.5 to 60 wt % of fluvastatin sodium. 

5 to 20 wt % of caldum cart>onate. 

5 to 20 wt % of sodium bicart>onate. and 
^ 50 to 65 wt % of mtorocrystalllne cellulose. 

12. A method of preparing the composition of daim 1 which comprises bringing the drug substance and the 
alkaline medium into intimate contacting assodation. 

4S 13, A method according to daim 12 which comprises oo-lyophilizing the HMG-CoA reductase Inhibitor com- 
pound and the alkaline stabilizing medium. 



11 
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